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Experimental 

Crystal data 

[Ag 2 (NCS) 2 (C 27 H 26 P 2 ) 2 ] 
M, = 1156.74 
Monoclinic, Pijn 
a = 7.5478 (9) A 
b = 15.8275 (17) A 
c = 22.229 (3) A 
B = 99.727 (1)° 

Data collection 

Bruker SMART CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2007) 
T min = 0.682, T m „ = 0.866 



Refinement 

R[F 2 > 2a(F 2 )} = 0.038 

wR(F 2 ) = 0.079 

S = 1.03 

4605 reflections 



V = 2617 A (5) A 3 
Z = 2 

Mo Ka radiation 
fi = 0.99 mm~' 
T = 298 K 

0.42 x 0.21 x 0.15 mm 



12975 measured reflections 
4605 independent reflections 
3068 reflections with / > 2a(I) 
R iM = 0.042 



298 parameters 

H-atom parameters constrained 
A/w = 0.44 e A~ 3 
Apmh>= -0.50 e A~ 3 



Received 25 September 201 1 ; accepted 6 October 201 1 

Key indicators: single-crystal X-ray study; T = 298 K; mean cr(C-C) = 0.007 A; 
R factor = 0.038; wR factor = 0.079; data-to-parameter ratio = 15.5. 



In the title coordination polymer, [Ag 2 (NCS) 2 (C27H 2 6P2)2]n, 
two centrosymmetrically related Ag + cations are linked by two 
thiocyanate anions into binuclear eight-membered macro- 
cycles. The Ag- ■ -Ag separation within the macrocycle is 
5.4400 (6) A. The distorted tetrahedral coordination about 
each metal atom is completed by the P atoms of two bridging 
l,3-bis(diphenylphosphanyl)propane ligands, forming poly- 
meric ribbons parallel to the a axis. 

Related literature 

For silver(I) complexes containing phosphane ligands and 
coordinated anions, see: Jin, Hu et al. (2010); Jin, Song et al. 
(2010); Effendy et al. (2007). For related structures, see: Cui, 
Hu et al. (2010); Cui, Jin et al. (2010); Mu et al. (2010); Affandi 
et al. (1997). 
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Data collection: SMART (Bruker, 2007); cell refinement: SAINT- 
Plus (Bruker, 2007); data reduction: SAINT-Plus; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: RZ2645). 
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Poly[bis[/'-13-bis(diphenylphosphanyl)propane-ft^^ 
disilver(I)] 

L.-N. Cui, Y.-H. Jiang, L.-L. Zhou, Q.-H. Jin and C.-L. Zhang 
Comment 

Reports on the structural and kinetic features of silver(I) phosphane-oligodentate N-bases complexes are growing in number 
as the participation of these compounds in biological process and lunminescence materials are discovered (Jin, Hu et ah, 
2010; Jin, Song et ah, 2010; Effendy et ah, 2007). We have studied the catalytic function of some nitrogen heterocyclic 
ligands, and found that some of them play an important role in the formation of products of mixed P and N-ligands with 
special structures. For examples, [Ag4(SCN)4dppm2] and [AgSCN(dppm)]2 (dppm = bis(diphenylphosphanyl)methane) 
were obtained under the catalysis of quinoline and phenanthroline, respectively. [AgC104(PPli3)3] (Cui, Hu et ah, 2010), 
[AgC10 4 (PPh 3 ) 3 (MeOH)] (Cui, Jin et ah, 2010) and [Ag(PPh 3 )(CH3COO)]2.H20.CH 3 OH (Mu et al, 2010) were prepared 
under the catalysis of 2-aminopyrimidine. Here we report the crystal structure of a new complex {[Ag(dppp)SCN]2} n (dppp 
= bis(diphenylphosphanyl)propane) prepared under the catalysis of phenanthroline (phen). 

The molecular structure of the title complex is depicted in Fig. 1. The polymeric complex can be described as 
originating from the repetition of a building block consisting of two Ag + cations, two thiocyanate ions and two 
bis(diphenylphosphanyl)propane ligands. The coordination modes of dppp and SCN" anion in 1 are different from those 
observed in complex [Ag(dppp)2]SCN.1.5py (py = pyridine) (2; Affandi et ah, 1997). In 1, both dppp ligands and SCN" an- 
ions adopt a bridging mode, while in complex 2 the dppp ligands act as chelate ligands and the SCN" anions act as free 
anions. In 1, each Ag atom is coordinated by two P atoms from two bridging dppp ligands, one S atom and one N atom 

from two SCN" anions. Each thiocyanate ion bridges two centrosymmetrically related Ag + ions in |i2-mode through the 
S and N atoms to form binuclear eight-membered macrocycles, the dppp ligand bridges two silver ions along the a axis 
through two P atoms to generate one-dimensional polymeric ribbons (Fig. 2). In 1, the AgP2SN coordination geometries 
could be described as distorted tetrahedral. The PI — Ag — P2, PI — Ag — SI, Nl — Ag — SI and P2 — Ag — Nl angles are 
102.18 (4)°, 122.60 (4)°, 103.26 (10)° and 109.61 (12)°, respectively. The PI— Ag— P2 angle is smaller than those in com- 
plex 2 (108.8 (7) and 120.3 (7)°) The Ag— P distances (2.5316 (11) and 2.4499 (10) A) are similar to the average Ag— P 
distance in complex 2 (mean value 2.52 (2)A). 

Experimental 

The title complex has been prepared by adding phenanthroline (0.2 mmol, 0.0396 g) into a stirred mixture of of DMF (2 
ml), CH 3 CN (5 ml) and MeOH (5 ml) containing AgSCN (0.2 mmol, 0.0332 g) and bis(diphenylphosphanyl)propane (0.2 
mmol, 0.0825 g). Stirring continued for 3 h. After slow evaporation of the fdtrate at ambient temperature for several days, 
white strip shaped crystals suitable for X-ray diffraction were obtained. Analysis found: C 49.60%, H 4.28%, N 11.51%; 
calculated: C 49.56%, H 4.33%, N 11.57%. 
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Refinement 

All hydrogen atoms were located in the calculated sites and included in the final refinement using the riding model approx- 
imation, with C— H = 0.93-0.97 A, and with t/ iso (H) = 1.2 U eq (C). 



Figures 









5 rt ^ 



Fig. 1. The structure of the basic unit of the title complex, with displacement ellipsoids drawn 
at the 30% probability level. Hydrogen atoms are omitted for clarity. Unlabelled atoms are re- 
lated to the labelled atoms by the symmetry operation 1-x, 1-y, 1-z. 




Fig. 2. A view of the polymeric ribbon of the title compound running parallel to the a axis. 
Hydrogen atoms are omitted for clarity. 



Poly[bis[u-1,3-bis(diphenylphosphanyl)propane-K 2 P:P']- di-p-thiocyanato-K 2 S:iV;K 2 iV:S-disilver(l)] 



Crystal data 

[Ag 2 (NCS)2(C27H 2 6P2)2] 
M r = 1156.74 
Monoclinic, P2\ln 
Hall symbol: -P 2yn 
a = 7.5478 (9) A 
6 = 15.8275 (17) A 
c = 22.229 (3) A 
(3 = 99.727 (1)° 
V= 2617.4 (5) A 3 
Z = 2 



F(000) = 1176 

D x = 1.468 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 3146 reflections 

6 = 2.3-23.9° 

H = 0.99 mnT 1 

7=298K 

Prism, white 

0.42 x 0.21 x 0.15 mm 



Data collection 



Bruker SMART CCD area-detector 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2007) 
T min = 0.682, T max = 0.866 



4605 independent reflections 

3068 reflections with / > 2a(7) 

ic lnt = 0.042 

"max ~~ 25.0 , 6 m j n — 2.3 

h = -8^8 

fc = -18->18 
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12975 measured reflections 



/= -26^23 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2a(F 2 )] = 0.038 
wR(F 2 ) = 0.079 
S= 1.03 

4605 reflections 
298 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = V[o 2 (F 2 ) + (0.0218P) 2 + 2.1307P] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max = 0.002 

Ap m ax = 0.44 e A~ 3 
Ap min = -0.50eA" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > o(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters 
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y 


z 




Agl 


0.67725 (4) 


0.369866 (19) 


0.563731 (15) 


0.04506 (12) 


PI 


0.84677 (14) 


0.23813 (6) 


0.56205 (5) 


0.0330 (3) 


P2 


0.53770 (14) 


0.35222 (6) 


0.65884 (5) 


0.0356 (3) 


SI 


0.82981 (18) 


0.51569 (8) 


0.57515 (8) 


0.0920 (6) 


Nl 


0.5431 (6) 


0.6134 (3) 


0.51878 (19) 


0.0707(13) 


CI 


0.6602 (7) 


0.5719 (3) 


0.5414 (2) 


0.0519 (12) 


C2 


1.0481 (5) 


0.2237 (2) 


0.61989 (17) 


0.0356 (9) 


H2A 


1.0149 


0.2270 


0.6601 


0.043* 


H2B 


1.0970 


0.1678 


0.6154 


0.043* 


C3 


0.1935 (5) 


0.2899 (2) 


0.61504 (18) 


0.0400 (10) 


H3A 


0.2256 


0.2877 


0.5746 


0.048* 


H3B 


0.1468 


0.3458 


0.6209 


0.048* 


C4 


0.3605 (5) 


0.2739 (2) 


0.66287 (17) 


0.0368 (10) 


H4A 


0.4067 


0.2179 


0.6568 


0.044* 


H4B 


0.3276 


0.2756 


0.7032 


0.044* 


C5 


0.9279 (5) 


0.2047 (2) 


0.49304(17) 


0.0350 (9) 


C6 


0.9994 (6) 


0.2658 (3) 


0.46022 (18) 


0.0483 (12) 
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n p\A CX\ 
U.U40 y3 ) 


n nna.0 ^1 OA 
U.UUjo yly) 


n nnn /ta 
U.UUU (Z ) 


n nnnc / i n\ 
U.UUUj (iy) 


f^A 
C4 


U.UjZ (Z J 


n naa. f7\ 
U.Ujj (Z) 


n n/i c /a\ 
U.U4J y3 ) 


u.uuu 1 ylo) 


n nne /7\ 
U.UU J (Z ) 


n nnne ( 1 OA 

U.UUUo (iy) 


\Jd 


n ni') /7\ 
U.UjZ (Z ) 


U.U3J (ZJ 


n na.7 f1\ 
U.U3 / yl) 


n nnna /^l Q\ 
U.UUUj ylo) 


n nn77 /^i n\ 

u.uuzz (iy) 


n fifififi /i OA 
U.UUUU (lo) 


to 


U.UO / (j ) 


n na.0 CX\ 
U.U3o yj ) 


U.U4U [3 ) 


n nnn 

u.uuy (Z J 


n nnn /'7\ 

u.uuy yl ) 


n nn i fy\ 
U.UU1 yl) 


C / 


n r\Q i (A \ 

u.uyi (4) 


n ncn fx\ 

u.ujy yj ) 


U.U40 y3 ) 


n nTC fx\ 
U.UZ J y3 ) 


n n7C cx\ 
U.UZj (j ) 


n fin/: 
U.UUo yl ) 


to 


C\ H70 (A\ 
U.U /O (4 ) 


n n77 tA\ 
U.U / / (4J 


U.U40 y3 ) 


Ami 
U.U 1 J (j ) 


n n70 CX\ 
U.UZo (J ) 


n ni £ (X\ 
U.Ulo (J ) 




n n7 0 {A\ 

U.U /o (4 J 


n n/i o ^a\ 
U.U45 {3 ) 


n nci /a\ 
U.UjJ (3 J 


n nn 1 ^a\ 
U.UU1 y3) 


n n 1 n fi\ 

u.uiy {3 ) 


n m 7 
— U.U1 1 yl) 


f^i n 
C1U 


n n^i fa\ 
U.U j 1 (3 J 


n na o fi\ 
U.UJo (J j 


n n/i 7 /^a\ 
U.U4 / (3 ) 


n nn7 
— U.UU 1 yl) 


n n 1 7 /^7\ 
U.U1Z yl) 


n nn i 
— U.UU1 yl) 


1 1 

L-l 1 


U.UjI yl) 


n naa. fl\ 
U.U33 (ZJ 


n n/i i fi\ 
U.U41 y3 ) 


n nn7 i (\ n\ 
U.UUZ1 yL 1 ) 


n n i i 
U.U1 1 yl) 


n nna./^ fl 0"\ 
U.UUjo (lo) 


C1Z 


U.U43 y3 ) 


n n^Q /a\ 
U.UDy (3 J 


n nco /a\ 
U.UjZ (j J 


n nnn 

u.uuy yl ) 


n nni /">\ 
U.UU1 (Z) 


n nn/i /^^ 
U.UU4 yl) 




u.u3y (3 ) 


n nn/i 

u.uyo (4J 


n n7 0 
U.U /o (4 ) 


n n7£ ^a\ 
— U.UZO {3 ) 


n nn 1 /^a\ 
U.UU1 {3 ) 


— U.U14 (3 ) 


C14 


n n^n f/i\ 
U.UjV (4 ) 


n n/^7 
U.Uo / (4) 


n nn 1 ( a \ 
U.Uyi (4j 


n na 1 /"JA 
— U.U3 1 (3J 


n n7n /^a\ 

u.uzy {3 ) 


n nn7 (i \ 
—U.UU / (3) 


CI j 


U.Uo4 (4 ) 


n n/i o /a\ 
U.U4o {3 ) 


n no 7 (A\ 
U.UoZ (4 ) 


n ni a ^a\ 
— U.U13 (3 ) 


n n 1 ^ ra\ 
U.Ulo (3 ) 


n n7 1 (i\ 
U.UZ1 (3) 


ClO 


r\ nan /a\ 
U.UJy y3 ) 


n n/i o ^a\ 
U.U4o y3 ) 


n nc/: /a\ 
U.Ujo (j ) 


U.UUo yl ) 


n nn/; /7\ 
U.UUo yl ) 


n ni 7 /^^ 
U.U1Z yl) 


CI / 


n m*7 f7\ 
U.UZ / yl) 


U.U3o (ZJ 


n n/i 7 ^a\ 
U.U4 / (p) 


n nn/i a ( 1 o\ 
— U.UU43 (,loJ 


n nna ^7\ 
U.UU3 yl ) 


n nna r7\ 
— U.UU 3 yl ) 


Clo 


n nc i /a\ 
U.U j 1 y3 ) 


n n/i a fi\ 
U.U43 yj ) 


n nc/: /"3\ 
U.Ujo (j ) 


n nnn /7\ 
U.UUU (ZJ 


n nn i 
U.UU1 (Z) 


n ni n fy\ 
U.U1U yl ) 


1 Q 

CIV 


n n^c 
U.UOJ (4 ) 


n r\A 1 
U.U41 yj) 


n nne (A \ 

u.uyo (4 ) 


n nne Z^IA 
U.UUo (j ) 


n nn7 
U.UUZ (j ) 


n nnn /a~\ 
U.UUU (j ) 


r^7n 
CZU 


n nc i /a\ 
U.U J 1 (3 ) 


U.U4Z y3 ) 


U.l 1 / (p J 


n Afi/i /7\ 
U.UU4 yl) 


nnn /a\ 
U.U1 / y3) 


n n70 flA 
U.UZo ( J ) 


Czl 


n n/^o f/i\ 
U.Uoo (4 ) 


n n^£ ^a\ 
U.Uoo (3 J 


U.Uoy (4 ) 


n nn7 ^a\ 
— U.UUZ {3 ) 


n n7a fi\ 
U.UZ3 {3 ) 


n n7£ ra^ 
—U.UZo (3 ) 




n n^*7 fa\ 
U.Uj / (3) 


U.Uj4 {3 ) 


n n/in /'a\ 
U.U4y (3 j 


n nna ^7\ 
U.UU3 yl) 


n nnn ^7\ 

u.uuy (Z ) 


n nn^ r7\ 
—U.UUo yl ) 


C23 


n na a /">\ 

0.033 (2) 


0.040 (2) 


n n /i n /">\ 
0.040 (2) 


n nn /ic /i n\ 

0.0045 (19) 


n nno 
0.008 (2) 


n Afire / 1 

-0.0065 (19) 


C24 


0.044 (3) 


0.053 (3) 


0.058 (3) 


0.001 (2) 


-0.001 (2) 


-0.012 (2) 


C25 


0.038 (3) 


0.080 (4) 


0.075 (4) 


-0.001 (3) 


-0.005 (3) 


-0.029 (3) 


C26 


0.047 (3) 


0.089 (4) 


0.063 (4) 


0.025 (3) 


-0.009 (3) 


-0.008 (3) 


C27 


0.057 (3) 


0.069 (3) 


0.060 (3) 


0.021 (3) 


0.007 (3) 


0.011 (3) 


C28 


0.038 (3) 


0.056 (3) 


0.054 (3) 


0.003 (2) 


0.010(2) 


0.002 (2) 



Geometric parameters (A, °) 



Agl— NI 1 


2.274 (4) 


Cll— C16 


1.374(5) 


Agl— PI 


2.4499 (10) 


Cll— C12 


1.388 (5) 


Agl— P2 


2.5316(11) 


C12— C13 


1.377 (6) 


Agl— SI 


2.5726 (13) 


C12— H12 


0.9300 


PI— Cll 


1.823 (4) 


C13— C14 


1.365 (7) 


PI— C5 


1.823 (4) 


C13— H13 


0.9300 


PI— C2 


1.832 (4) 


C14— C15 


1.363 (6) 


P2— C17 


1.823 (4) 


C14— H14 


0.9300 


P2— C23 


1.826 (4) 


C15— C16 


1.376 (5) 


P2— C4 


1.837 (4) 


C15— H15 


0.9300 


SI— CI 


1.633 (5) 


C16— H16 


0.9300 


NI— CI 


1.147 (5) 


CI 7— C22 


1.375 (5) 


NI— Agl' 


2.274 (4) 


C17— C18 


1.380 (5) 


C2— C3" 


1.535 (5) 


C18— C19 


1.374 (6) 
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C2 — H2A 


0.9700 


C18 — H18 


0.9300 


C2 — H2B 


0.9700 


C19 — C20 


1.375 (7) 


C3 — C4 


1.527 (5) 


C19 — H19 


0.9300 


pi pt 111 
C3 — C2 


1 .J J J yj f 


cm r?i 

\^zu 1 


r . j ju {ij 


P3 HI A 

C3 — H3A 


a a~7aa 

u.y /UU 


P1A TJOrt 

C2U — H2U 


A A1AA 

U.y3UU 


P3 HI O 

C3 — Hits 


a mPiPi 

u.y /uu 


PT1 Pn 

C21 — C22 


1.364 (0) 


P/1 A 

C4 — H4A 


A ataa 

u.v /uu 


pti m 1 
C21 — H21 


A A1AA 

u.y3uu 


C4 — rl4r> 


A Q"7AA 

u.y /uu 


poo un 
Czz — till 


A Q1AA 

u.y3uu 


pc p/: 
Cj — Co 


1 /c\ 
1.3 lb (j) 


PII P11 

C23 — C24 


1 1 Q£. /C\ 
1.360 (J) 


pc rin 
CD CIO 


1 1 O/l / c\ 

1.384 (j) 


PT1 PTO 

C23 — C26 


1 1A1 /C\ 

l.3yl (5) 


p/: p~7 
Co — C/ 


1.362 (0) 


pii PTC 

C24 — C2j 


1 i /:a f£\ 
1.3oy (0) 


Co — Ho 


A Q1AA 

u.y3uu 


Cz4 — riz4 


A Q1AA 

u.y3uu 


p~7 pq 
C/ — Co 


1.30J (0) 


PTC pii: 

C2j — C2o 


1 i/;t {h\ 
l.ibl (/) 


C7 H7 


0.9300 


C25 H25 


0.9300 


C8— C9 


1.373 (6) 


C26— C27 


1.372 (7) 


C8— H8 


0.9300 


C26— H26 


0.9300 


C9— CIO 


1.378 (5) 


C27— C28 


1.381 (6) 


C9— H9 


0.9300 


C27— H27 


0.9300 


CIO— H10 


0.9300 


C28— H28 


0.9300 


Nl'— Agl— PI 


113.55 (11) 


C5— C10— H10 


119.6 


Nl' — Agl — P2 


109.61 (12) 


C16— Cll— C12 


117.8 (4) 


PI — Agl — P2 


102.18 (4) 


C16 — Cll — PI 


124.3 (3) 


"\T1 1 A ~ 1 C 1 

JN 1 — Ag 1 — a 1 




v. i z — v. 1 1 — r i 


117.9 (3) 


ni a„i cm 

rl — Agl — M 


1 T> £A 

ill. OU (4) 


pii pn P11 
C13 — Clz — Cll 


1 TA "7 t A \ 
IzU. / (4) 


Tyy A „ 1 cm 

rz — Agl — M 


1 AC A1 /C\ 

1UJ.U1 (J) 


pi i pn TT 1 1 

C13 — Clz — rilz 


1 1 Q H 

i iy. / 


pi 1 rj 1 PC 

CI 1 — r 1 — Cj 


1 A1 A A { 1 "7\ 

iu3.yy (i /) 


P11 PIT LJ1T 

Cll — C12 — H12 


1 1 A "7 

ny./ 


n 1 rj 1 pi 

CI 1 — r 1 — C2 


1U3.00 (1 /) 


pi/1 pn pn 
C14 — C13 — C12 


1 TA 1 /C\ 

12U.2 (J) 


pr r>1 PI 

Cj — rl — Cz 


1 A 1 1C\ (\ H\ 

iui .3y (II) 


C 14 — C 1 3 — rl 1 3 


1 1 A A 

ny.y 


pi 1 rji A ~ 1 

CI 1 — r 1 — Agl 


1U /.lo (12) 


pn pii mi 
C12 — C13 — HI 3 


1 1 A A 

ny.y 


PC T> 1 A ~ 1 

Cj — r 1 — Agl 


12U.06 (12) 


pic pii pn 
CI J — C14 — C13 


1 1 A A /C\ 

ny.y (j) 


PT T> 1 A ~ 1 

C2 — r 1 — Agl 


1 1 "7 AA / 1 T\ 

ii /.yy (12) 


pic pii \ji a 
CI J — C14 — H14 


1 TA A 
12U.U 


P1 n pti 
CI / — rl — C23 


1 AC AA i 1 0\ 
1UJ.UU (16) 


pn pii i_ri/i 
C13 — C14 — H14 


1 1 A A 

12U.U 


cm p? ca 
/ — ri — 


1 m i o ( 1T\ 
lui.iy ^i / ) 


l^f ^ 1 J C 1 0 


1 1 Q Q f c\ 

i ly.y ^j ) 


C23 P2 C4 


103.73 (18) 


C14 — C15 — H15 


120.1 


CI 7— P2— Agl 


115.67 (13) 


C16— C15— H15 


120.1 


C23— P2— Agl 


107.94 (13) 


Cll— C16— C15 


121.5 (4) 


C4— P2— Agl 


121.62(13) 


Cll— C16— H16 


119.3 


CI— SI— Agl 


98.04(15) 


C15— C16— H16 


119.3 


CI— Nl— Agl' 


145.6 (4) 


C22— CI 7— C18 


118.7 (4) 


Nl— CI— SI 


177.9 (4) 


C22— CI 7— P2 


123.7 (3) 


C3" — C2 — PI 


112.6(3) 


CI 8— CI 7— P2 


117.5 (3) 


C3" — C2 — H2A 


109.1 


C19— C18— C17 


120.7 (4) 


PI— C2— H2A 


109.1 


C19— C18— H18 


119.7 


C3" — C2 — H2B 


109.1 


C17— C18— H18 


119.7 


PI— C2— H2B 


109.1 


CI 8— CI 9— C20 


120.2 (5) 


H2A— C2— H2B 


107.8 


C18— C19— H19 


119.9 


€4—03—02'" 


110.7(3) 


C20— CI 9— H19 


119.9 
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C4— C3— H3A 


109.5 


C21— C20— C19 


119.5 (5) 


C2 iu — C3 — H3A 


109.5 


C21— C20— H20 


120.3 


C4 — C3 — H3B 


109.5 


C19 — C20 — H20 


120.3 


p-)lll PQ I IT D 

CZ — C3 — hl3B 


1(10 S 


Oft CI 1 C77 


1 ?n r (s, 

l zu.o j 


hl3A — C3 — hl3r> 


1 no 1 
1US.1 


POA p-> 1 TJT1 

CZU — CZ 1 — hlZ 1 


1 in ^ 

ny.6 


po p a no 

Cj — C4 — rZ 


1 1 1 1 \ 

112.1 (3) 


p")i po i i n i 
CZZ — CZ 1 — hlZ 1 


1 1 n /; 

ny.6 


po r^A I I 1 a 

C J — C '4 ri4 A 


1 nn 1 


p 1 -7 PT) po 1 

CI / — CZZ — CZ1 


1 in i (a \ 
12U.2 (4 ) 


t>o r^/i 1 1 i a 
rZ — C4 ri4A 


1 no 7 

luy.z 


CI / — CZZ — rlZZ 


1 1 Q Q 

ny.y 


po p A TJ/ID 

C 3 — C4 — hl4 B 


1 nn i 
1UV.2 


pn poo rm 
CZ 1 — CZZ — hlZZ 


1 1 n n 

ny.y 


r>"> P/1 TT/ID 

r Z — C 4 — rl4 r> 


1 nn 1 


PO /i POI poo 

CZ4 — CZ3 — CZo 


im t a\ 
11/./ (4) 


I I /I A p A I I ,1 T") 

hl4A — C4 — hl4r> 


1 n"7 O 

iu /.y 


PO /I PO O. r>"> 

CZ4 — CZ3 — rZ 


1 1 O A 11\ 

115.4 (3) 


p/ nr pin 

Co — C J — C 1 U 


1 1 O C 1 A \ 

116.5 (4) 


PTO pn nl 

CZo — CZ3 — rZ 


123.6 (3) 


p/ pr r> 1 

Co — Cj — r 1 


11 I A (3) 


PTC PO/1 piT) 

CZj — CZ4 — CZ3 


121.1 (5) 


pi a pc n i 
C1U — Cj — r 1 


11 A 1 /I \ 

124.1 (3) 


p -) c PO/1 I I ■> . 1 

CZj — CZ4 — hlZ4 


i i n a 

ny.4 


/•r PO 

Cj — Co — C / 


12U. / (4) 


poi po/i in i 
CZ3 — CZ4 — hlZ4 


1 1 n a 

ny.4 


/•C pz. TT Z" 

Cj — Co — hlo 


ny.o 


PO/- PTC p-> /( 

CZo — CZj — CZ4 


12U. / (j) 


p-7 pz 11/ 

C / — Co — hlo 


i in t 

i iy. / 


/' •->/' PTC I I ~> C 

CZo — CZj — hlZj 


1 1 n /: 

i iy.6 


PO p-7 pz 

Co — C / — Co 


lift 1 / yl \ 

12U.1 (4) 


PO /I PTC TTOC 

CZ4 — CZj — rlZ J 


i in ^ 

ny.6 


po n un 
Co — C / — hi / 


nnn 

ny.y 


PTC PO/C PT7 

CZj — CZo — CZ / 


i in ; 

ny.5 (5) 


pz p^7 in 

Co — C / — hi / 


1 1 n n 

ny.y 


PTC PO/- TTO/T 

CZj — CZo — hlZo 


1 in i 
12U.2 


p-7 PO PO 

C / — Co — cv 


1 in n //i \ 
12U.U (4) 


POT / •■>/: i n/ 

CZ / — CZo — hlZo 


1 in i 
12U.2 


p-7 PO lit) 

C / — Co — hlo 


1 in n 
12U.U 


p -) Z POO poo 

CZo — CZ / — CZo 


1 in i i c\ 
12U.3 p) 


09 rs H8 


120.0 


026 C27 H27 


119.8 


C8— C9— CIO 


119.8(4) 


C28— C27— H27 


119.8 


C8— C9— H9 


120.1 


C27— C28— C23 


120.6 (4) 


CIO— C9— H9 


120.1 


C27— C28— H28 


119.7 


C9— CIO— C5 


120.8 (4) 


C23— C28— H28 


119.7 


C9— CIO— H10 


119.6 






Nl'— Agl— PI— Cll 


-72.24 (18) 


C5— PI— Cll— C16 


113.2 (3) 


P2— Agl— PI— Cll 


45.70 (13) 


C2— PI— Cll— C16 


7.6 (4) 


SI— Agl— PI— CI 1 


162.61 (14) 


Agl— PI— Cll— C16 


-117.9 (3) 


Nl'— Agl— PI— C5 


46.28 (19) 


C5— PI— Cll— C12 


-70.8 (3) 


P2— Agl— PI— C5 


164.22 (15) 


C2— PI— Cll— C12 


-176.4 (3) 


SI— Agl— PI— C5 


-78.87 (15) 


Agl— PI— Cll— C12 


58.1 (3) 


Nl'— Agl— PI— C2 


171.41 (18) 


C16— Cll— C12— C13 


-2.1 (6) 


P2— Agl— PI— C2 


-70.65 (14) 


PI— Cll— C12— C13 


-178.4(4) 


SI— Agl— PI— C2 


46.26 (15) 


Cll— C12— C13— C14 


1.1(7) 


Nl'— Agl— P2— CI 7 


-71.60(18) 


C12— C13— C14— C15 


0.5 (8) 


PI— Agl— P2— CI 7 


167.68 (14) 


C13— C14— C15— C16 


-1.1 (8) 


SI— Agl— P2— CI 7 


38.74 (15) 


C12— Cll— C16— C15 


1.6 (6) 


Nl'— Agl— P2— C23 


171.17(17) 


PI— Cll— C16— C15 


177.6 (3) 


PI— Agl— P2— C23 


50.46 (14) 


C14— C15— C16— Cll 


0.0 (7) 


SI— Agl— P2— C23 


-78.48 (14) 


C23— P2— CI 7— C22 


-32.1 (4) 


Nl'— Agl— P2— C4 


51.68 (18) 


C4— P2— CI 7— C22 


75.6 (4) 


PI— Agl— P2— C4 


-69.03 (15) 


Agl— P2— CI 7— C22 


-150.9 (3) 


SI— Agl— P2— C4 


162.02 (15) 


C23— P2— CI 7— C18 


152.4 (3) 


Nl' — Agl — SI — CI 


24.7 (2) 


C4— P2— CI 7— C18 


-99.9 (3) 
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PI— Agl— SI— CI 


154.31 (17) 


P2— Agl— SI— CI 


-90.17(18) 


Cll— PI— C2— C3" 


179.5 (3) 


C5— PI— C2— C3" 


71.8(3) 


Agl — PI — C2 — C3" 


-62.3 (3) 


Cz — C3 — C4 — rZ 


-17Q 7 (V\ 


CI / — rZ — C4 — C3 


/;n 1 n\ 
oy.l (3) 


Cz 3 — r Z — C4 — C 3 


1 / /.5 (5) 


Ag 1 — r Z — C4 — C 3 


— OU. / (5) 


CI 1 — r 1 — Cj — Co 


lol.O (5) 


Cz — r 1 — CD — CO 


(11 1 /-jx 

-91.1 (3) 


Ag 1 — r 1 — C j — CO 


A 1 ^ //I \ 

41. J (4) 


PI 1 T>1 PC P 1 A 

CI 1 — r 1 — Cj — C1U 


—LL.L (4 j 


rO T>1 PC pif| 

CZ — r 1 — C J — C 1 U 


oj.Z (4) 


Ag 1 — r 1 — C j — C 1 U 


— 142.3 (3) 


ni n pr Pi£ pa 

C 1 U — C J — CO — C / 


-3.1 (6) 


T>1 ( ' ^ ( ' P7 

rl — Cj — CO — C / 


1 HI 1 (A\ 

1 1 5.5 (4 j 


pc PiC r^n po 
Cj — CO — C / — Co 


1.5 (/) 


Co — C7 — C8 — C9 


1.1 (8) 


C7— C8— C9— CIO 


-2.1 (8) 


C8— C9— CIO— C5 


0.4 (7) 


C6— C5— CIO— C9 


2.2 (6) 


PI— C5— CIO— C9 


-174.1 (3) 


Symmetry codes: (i) -xH 


-1, -y+1, -z+1; (ii) x+\,y, z; (iii) x 



Agl— P2— C17— C18 


33.6 (4) 


C22— CI 7— CI 8— C19 


-1.5 (6) 


P2— CI 7— CI 8— C19 


174.2 (3) 


C17— C18— C19— C20 


0.6 (7) 


CI 8— CI 9— C20— C21 


0.6 (8) 


v.. 1 y \^zu \^z 1 \^ZZ 




/^lO pii 

C 1 6 — C 1 / — C22 — C2 1 


1.2 (6) 


m rn rvii pii 
rz — CI / — C22 — C21 
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